When all recognized causes for peripheral blood eosinophilia have been excluded, there remains a small group of patients whose disease appears to be idiopathic. In view of the frequent involvement of heart and lungs, organs not primarily involved in acute or chronic leukaemia, some writers have proposed that this group of patients should be regarded as having a non-neoplastic 'hypereosinophilic syndrome' (Hardy and Anderson, 1968; Chusid et al, 1975) . The more popular view is that some at least of these cases are examples of eosinophilic leukaemia (EL), and the controversy has been well reviewed by Benvenisti and Ultmann (1969) and more recently by Zucker-Franklin (1974) .
We report here the results of haemopoietic cell culture and chromosome analysis in a 75-year-old woman with hepatosplenomegaly and a greatly raised peripheral blood eosinophil count. Immatuse cells of the granulocyte series were present in the peripheral blood and bone marrow. Blood and bone marrow culture in agar gave a pattern characteristic of chronic granulocytic leukaemia (CGL) but chromosome analysis showed the presence of an extra C group chromosome confined to cells of the myeloid series. We believe that the techniques of haemopoietic cell culture in agar and karyotypic smith Hospital in January 1975. She had suffered from maturity-onset diabetes mellitus for 10 years for which she was taking chlorpropamide and phenformin. Over the previous two weeks she had noticed increasing dyspnoea on exertion and chest pain not clearly related to effort. There was no history of allergy or parasitic disease. Physical examination revealed a pale obese woman in mild congestive cardiac failure. The pulse was 96/min and blood pressure 120/80 mmHg. The jugular venous pressure was raised 5 cm. A third heart sound was audible at the left sternal edge. There were basal crepitations in both lung fields. The liver and spleen were enlarged to 4 and 10 cm below the respective costal margins. On investigation the haemoglobin was 10-7 g/dl, white cells 80-0 x 109/l and platelets 117-0 x 109/l. The differential count showed blasts 2 %, promyelocytes 1 %, myelocytes 6 %, neutrophils 20 %, eosinophils 43 % (34-0 x 109/l), basophils 6 %, monocytes 12%, and lymphocytes 3 %. The mature eosinophils showed hypersegmentation, cytoplasmic vacuolation, and occasional basophil granules. The neutrophil alkaline phosphatase score was 5 (normal 40 to 100). The bone marrow showed few fragments with 956 36% matule eosinophils and 4-5% blast cells. Urinalysis and stool examination were negative. The blood sugar was 100 mg/100 ml. Urea, electrolytes, and other serum chemistry were normal. The electrocardiogram showed normal sinus rhythm with low voltage. The chest radiograph showed moderate enlargement of the heart.
The patient was treated with digoxin and diuretics. (Pike and Robinson, 1970; Goldman et al, 1974; Golde and Cline, 1973; Golde et al, 1974 Cultures were incubated in a humidified atmosphere of 7 5 % CO2 and colonies were counted after 10-12 days. Colonies containedmore than 50 cells and numbers were standardized and expressed per 1 x 106 nucleated cells. The cellular composition of the colonies was examined at intervals after plating in May-Grunwald-Giemsa stained films. The capacity of the patient's blood to produce CSF was assayed separately by plating 1 x 106 peripheral blood leucocytes as feeder layer under normal human bone marrow cells. In the liquid culture experiments the total viable cell count was assessed by trypan blue dye exclusion, and the cytological composition of the culture was examined in stained preparations at intervals after establishment. Liquid cultures were routinely harvested after 21 days. CHROMOSOME ANALYSIS Bone marrow cells were processed by a direct method. After hypotonic treatment in 0 075 M KCI, the material was fixed in methanol and acetic acid (3:1). Peripheral blood cultures were set up in the usual way (Lawler, 1971 ) using a buffy coat suspension. The cells were maintained for 24, 72, and 120 hours before harvesting.
Giemsa banding patterns of the chromosomes were obtained using the 'ASG' technique (Sumner et al, 1971) slightly modified for use with myeloid cells (Reeves et al, 1972 Aneuploidy involving one or other C group chromosome is a common abnormality in bone marrow cells of patients with a variety of chronic myeloproliferative or maturational disorders. An extra number 8 chromosome has been identified in patients with thrombocytopenia, with pancytopenia, and with sideroblastic anaemia (De La Chapelle et al, 1972; Jonasson et al, 1974 ). An extra number 9 chromosome was identified as the sole chromosomal aberration in myelosclerosis (Davidson and Knight, 1973) and in association with other chromosomal abnormalities in patients with polycythaemia and thrombocytosis (Rowley, 1973a) .
In addition to the presence of the Ph' chromosome there are occasional reports of chromosomal aberrations involving an extra C group chromosome in bone marrow cells of patients in the chronic phase of CGL (Goh et al, 1964; Tough, 1965; de Grouchy et al, 1966; Whang-Peng et al, 1968) . Moreover, chromosome gain in the C group frequently occurs in patients with Ph'-positive CGL in association with acute 'blast-cell' transformation; acquired trisomy in this situation has so far been identified in chromosome numbers 7 (Kaffe et al, 1974) , 8 (Rowley, 1973b) , 10 (Massachusetts General Hospital, 1973) , and 12 (Kaffe et al, 1974) . Thus the only example of trisomy 10 so far described in chronic myeloproliferative disorders was found in a Ph'-positive cell population. When one considers that patients with Ph'-negative CGL usually have a normal karyotype (Sandberg and Hossfeld, 1970; Mitelman et al, 1974 ) the finding of an acquired trisomy for chromosome 10 suggests that this case of EL should be regarded as a chronic myeloproliferative disorder that appears cytogenetically distinct from both Ph'-positive and Ph1-negative CGL.
In Ph1-positive CGL the number of colony-and cluster-forming cells in the blood is far higher than normal and there is a corresponding though less impressive increase observed in cultures of bone marrow cells (Goldman et al, 1974; Mooie et al, 1973; Moberg et al, 1974) . Similar increases in circulating and bone marrow colony-and clusterforming cell numbers have also been reported in three patients with Ph'-negative CGL (Moore, 1974) . Colony formation remains dependent on an exogenous source of CSF without which the colonies cultured are few and small. In the patient reported here agar culture of blood leucocytes in the presence of CSF gave colony numbers higher than the mean value but well within the range of that seen in CGL. The size of the colonies was also typical of those seen in CGL. In the bone marrow cultures colony numbers were three times higher than the mean values for CGL, but this discrepancy might to some extent have been accounted for by contamination of the patient's bone marrow aspirate with peripheral blood which can spuriously increase colony numbers. Thus the number of colony-forming cells (CFUc) in the peripheral blood in CGL and in this case of EL is in general 100 to 500 times higher than in normal sub-jects; in the bone marrow CFUc numbers are increased three or more times in comparison with normal.
Though CSF has not so far been shown to play a role in the maintenance of granulocyte or monocyte homeostasis in vivo, its principal source in the agar culture system is the peripheral blood monocyte. In CGL, monocyte numbers are reduced in comparison with the greatly increased granulocyte counts, and the peripheral blood leucocytes areapoorsource of CSF when used in conventional concentrations (Goldman et al, 1974) . In this patient the percentage of monocytes in the peripheral blood was normal, and peripheral blood CSF production was accordingly maintained. This difference between this patient and classical CGL would also explain our finding of spontaneous colony formation in the absence of feeder layers.
Eosinophil precursors grow well in the agar system, and eosinophils may predominate in colonies grown from th-blood of normal persons (Chervenick and Boggs, 1971) . In colonies cultured from CGL blood and bone marrow eosinophils ate also seen but are generally inconspicuous, and in this patient the number of mature neutrophils in colonies examined after 10 days in culture always exceeded the number of mature eosinophils. It is of note that eosinophils were absent from the colonies grown from the blood of a previously reported patient thought to have an eosinophilic variant of AML (Paran et al, 1970) . Eosinophils need not therefore predominate in colonies cultured from patients with EL.
We do not believe that the agar colony pattern sezn in this patient is typical of all cases of EL. Preliminary results in two further cases studied very recently suggest that peripheral blood CFUc numbers are not always raised, but at least one of these patients was regarded as an eosinophilic variant of AML. It seems likely that just as EL may stand at the 'leukaemic' end of the hypereosinophilic spectrum, so EL may itself comprise a continuum in which some cases are eosinophilic variants of AML and others are forms of a chronic mycloproliferative disease. The patient described in this report comes into the latter category.
The findings of a specific chromosomal abnormality in this patient's myeloid cells and the failure to demonstrate a predominance of matuie eosinophils in culture suggest that the granulocytic stem cell is involved in the leukaemic process. Why the manifestations of this process should primalily involve cells of the eosinophilic series in viva is not clear. Nevertheless we conclude that the techniques of chromosome analysis and in vitro haemopoietic cell culture are among the most useful for the characterization of EL. John M. Goldman, Vesna Najfeld, and K. H. Th'ng
